Introduction: Big data and growth in telecommunications have increased the enor-
been a universal uptake of EHR in primary care, but adoption in secondary care has been more challenging, despite national implementation programmes such as the National Programme for IT 2, 6 and the current "Paperless 2020" initiative. 7 In the United Kingdom and the United States, barriers to adoption have included cost and failure to demonstrate benefits for patients and clinicians. 2, 8 Establishing EHR is necessary but not sufficient; buy-in from and training of health professionals are required for complete data capture. In addition to these factors, the scale and the diversity of providers and health care settings make roll-out of EHR even more difficult in the Indian context, where usability and speed of EHR are of far greater importance because of much higher patient turnover. 9 Although EHRs are available in many hospitals, 10 these tend to be private and specialist institutions. National and even state-level coordination of EHR has been elusive. 11 The high penetration of telecommunications and high use of mobile phones, mean that "mHealth," and mobile phone-based EHR may have greater traction than centralised EHR, although the former is mainly in research. 12 As blockchain and related technologies mature and undergo testing, there is potential for storage and processing of EHR data in a more efficient manner, 13 particularly in India. 24 Routine health data in low-income settings are important for evaluations, detailed measurement of implementation strength, primary health care organization, operational research, continuous quality improvement, and resource allocation. 25 Although there is a potential for large-scale EHR data to be transformative in terms of use in research and practice, it is not realised at present in India, where routine data are seldom used because of its suspect quality and the extent to which it is captured electronically. 19 For example, like many countries in greatest need of health metrics, India struggles to collect accurate statistics on births and deaths. 26 Despite the mandatory registration of births and deaths since 1969, only 86% of births and 70.9% of deaths were registered in 2013. 19 Until improved EHR data are available regionally and nationally, research registries 27 and modelling data from sources such as the Global Burden of Disease Study 28,29 will need to be used for research and practice.
| CARE IMPROVEMENT TARGETS
Clinical audit and research are related, but distinct entities with the former concerned with quality improvement, and the latter focused on science. Both audit and research are dependent on high-quality data and culture. An LHS will only be formed where EHR data are being used to improve health care with regular, if not continuous, review of targets. In the United Kingdom, EHR data are widely used for audit and research across disciplines and health care settings. [30] [31] [32] The standards and appropriate targets for improvement must be specified and agreed by stakeholders. 33 Audit and quality improvement is incorporated into the postgraduate training of most British doctors. 34 In addition, increased emphasis on informatics training in undergraduate and postgraduate health professional curricula will result in more staff with the ability to analyse and use the data. In India, the number and variety of quality improvement registries 35, 36 and trials 37 are increasing, including involvement in international studies. 38 However, as already stated, unless EHRs become the norm rather than the exception, and until standards are adopted, India can- care, from EHRs to e-health. 41 Until now, the health care application of Indian IT expertise and capacity has been far greater in other countries than within India, whether in terms of staff (eg, IT consultants and software engineers) or services (eg, outsourcing of medical transcription and radiology reporting), although that may be changing.
However, India currently spends below the World Health Organization (WHO) benchmark considered essential to secure basic health services ($34 per capita annually). It also has "mixed health systems syndrome" where the "public and private mix of health care delivery
shows 'symptoms' of compromised quality and equity." 42 Reform will require measures within and outside the system, including IT. The poor public health care infrastructure and high relative inequalities in wealth, health, and access to health care in India represent hurdles and also opportunities for HI. At present, these opportunities are more likely to be exploited in the private sector or in public-private partnerships (eg, PHFI) than public sector ventures alone. In both India and the United Kingdom, the importance of HI, a relatively new discipline, is being recognised, and there are national initiatives in academic and health sectors to fill gaps in big data health research.
India's personal identification programme issuing unique identifying numbers in the form of Aadhaar cards to all 1.2 billion of its citizens since 2010 illustrates the feasibility and the possibility well. 43 For example, the cards, numbers, associated biometric data, and the potential linkage to information from health and social care could result in step changes in reliability, collection, and use of data at country level. Universal health coverage 44 and Sustainable Development Goal 45 agendas are also likely to lead to greater harmonisation of EHR systems, data standards, and quality metrics.
| STAKEHOLDER AND COMMUNITY ENGAGEMENT
Perhaps the greatest challenge lies in convincing patients and the public of the value of big data research, to diagnosis, prognosis, discovery of new treatments, and health policy, to name a few, at the same time as reassuring them of the security of that data. In the United Kingdom, lack of proper public engagement has been invoked as a contributory reason to failures of previous IT programmes, eg, care.data. 46 In India, although potentially to a lesser extent, similar concerns about privacy, data security, and ethics exist regarding EHR. 47 Whether service provision or research, inclusivity, accessibility, and equity are key themes, whether in the United Kingdom or India. If research or introduction of a new digital technology is perceived to widen the "digital divide" or existing health inequalities, then support from policymakers and public is highly unlikely.
The right legal and regulatory framework is a prerequisite for a well-functioning LHS. In the United Kingdom and Europe, the General Data Protection Regulations (GDPRs) are changing the playing field with respect to legal requirements for information security and transparency. 48 On the other hand, concerns have been raised that legal provisions for data protection in India are not sufficiently robust. 49 Personal health records are one way in which individuals can be empowered to use their own health data. In the United Kingdom, NHS Digital is prioritising roll-out of access to personal health records with an interactive map of where they are available around the United Kingdom. 50 In India, there is no government policy for personal health records to date, but as universal health care is planned and implemented, the potential is clear. 51 Giving autonomy to localities and regions to use local and regional data in decision-making is an impor- 
